A 36-yearold physician had experienced good health until two months prior when he developed generalized myalgia, malaise, and a flulike syndrome, which improved with rest. One month later he developed a cough with only slight production of sputum, pleuritic pain of the left anterior chest, with underlying tendemess of the chest wall and temperature ehation. Self-adtation of the chest at that time revealed a continuous murmur over the left anterior chest which had not been present on previous physical examinations. Chest roentgenograms demonstrated a large anterior m & W mass and left hilar density which pulsated at fluoroscopy, suggesting the diagnosis of an arteriovenous fistula.
Systemic-to-Pulmonary
Their etiology is varied and includes congenital, infectious, and iatrogenic causes. Pulmonary arteriovenous fistulae involving chest wall vessels are rare. This report presents a patient with a systemicto-pulmonary arteriovenous fistula associated with intrapulmonary Hodglcin's disease. It is the eighth report of a pulmonary arteriovenous fistula involving chest wall vessels and the first demonstration of an arteriovenous fistula of the lung secondary to malignant tumor.
Burchell and Clagettl presented the first case of a pulmonary arteriovenous fistula with collateral circulation involving the thoracic wall. Six additional reports of systemic-to-pulmonary fistulae involving chest vessels were found in the Endish 1iterature.a-7 Pulmonary arteriovenok fistulae may be either congenital or acquired in origin, the former being the most Close proximity of tumor to anterior cbest wall can be easily appreciated.
acetic transaminase indices were all in the range of normal. Urine analysis, sldn tests for antigens, febrile agglutinins and serum electrophoresis values were normal.
Plain chest roentgenograms (Fig 1) s u g g d an intrapulmonary tumor involving the anterior segment of the led3 upper lobe. In retrospect, a small mass can be seen in this location on chest roentgenograms obtained six months prior. On left pulmonary arteriography there was washout of opaque material from the left upper lobe vessels during the artedal phase. The size and caliber of the pulmonary arteries and veins were normal. During the lev0 phase ( Fig 2) , the mass in the left upper lobe appeared to opacify with contrast mate&& and a large left internal mammary artery was seen. !hlective injections into the left internal mammary artery (Fig 3) demonstrated two large branches, which supplied a highly vascular tumor involving the entire anterior aeppnent of the left upper lobe. There was rapid shunting of contrast medium from the internal mammary artery into the pulmonary arteries with xetrograde h v into the remainder of the left pulmonary arterial system. The vessels within the tumor were tortuous and appeared to contain large h with pooling of contrast material.
At left thomotmy, a large mass was found which involvedone-tbloftheleftupperlobeandentendedmedially where it was firmly attached to the mediasthum and chest wall. The mass was extremely vascular, containing large sinusoids. The left internal mammary artery measured 5 mm in diameter and was ligated at its origin fmm the subclavian artery. Because of involvement of the phrenic m e and extension over the aorta, the mass could not be totally excised. It was tmnw&d and removed with the left upper lobe of the lung. C h m section of the surgical spedmem r e v 4 an ill-defined, 6rm mass 5.0 cm x 4.0 an x 3.0 cm within the lung parenchyma. M w i c wcLLons (Fig 4) showed an extensive infiltration by tumor with the characteristic appearance of Hodgkin's dbease, nodular sclemhg type, with many Reed-Stemberg cells iden-.
Several areas of the mass were amspicuoudy hypcrvescular with prominentsmallandlargearbriesandveinsmaldngupthe arteriwenous malformation. and subsequent operation revealed a systemic-to-pulmonary arteriovenous fistula with involvement of the right internal mammary artery, which was successfully treated with lobectomy. The thoracic wall attachment was believed to be a secondarily acquired lesion, possibly oocurring at the time of the patient's pleurisy.
Prutzman and Flick's2 29-year-old patient had beeq symptomatic all of her life and chest x-ray films showed multiple pulmonary nodules in the right lung. Postmortem examination following unsuccessful operation revealed arteriovenous malformations in both lungs, with i n t d and diaphragmatic arteries participating in those of the right upper and right middle lobes. The authors2 felt that the history of pneumonia in infancy may have been of etiologic signi6cance in the involvement of the chest wall vessels with the arteriovenous fistula. Davila'sa patient, a 24-year-old man, had been asymptanatic prior to developing a mycotic infection of the lung and subsequent appearance of a lingular density which persisted until successful operation, when a systemic-to-pulmonary fistula involving intercostal arteries was resected with the lingular segment. The report by Cox et a l 6 described a 39-year-old man with a traumatic systemic-to-pulmonary fistula of the lung and chest wall secondary to insertion and removal of a chest tube. This was treated successfully by surgical separation of the fistulous attachment.
The 23-year-old man described by Kiphart et ale had relatively recent onset of right chest pain accentuated with activity. The chest film &dings were n o d ; however, a murmur was heard over the right sternal bordex and subsequent aortography showed a right chest wall arteriovenous fistula fed by the right internal mammary m r y . Wedge resection was curative. No speculation as to etiology was made. Wolarsky and Humphreys7 presented a 65-year-old man with an extensive systemioto-pulmonary fistula involving right intercostal arteries, the etiology of which was felt to be a nl, fracture at the time of a previous partial pulmonary resection. It was speculated that the vascular plexus lying in the rib bed established pulmonary drainage via a mass of adhesions and fibrothorax secondary to chronic lung disease.
It is diflicult to determine the exact etiology of the seven reported cases of systemic-to-pulmonary arteriovenous fistulae. Brain's4 case most lilcely represented an entirely congenital anomaly in view of the unusual involvement of vessels originating directly from the aorta.
Only Burchell'sl and Prutzman'sg patients displayed cyanosis and clubbing and had symptoms of long duration. These cases present good evidence that the lesions were congenital with secondary paxasitization of systemic vessels related to infections. Kiphart'se case is more diflicult to understand; it too probably represents congenital arteriovenous fistula with secondarily a0 quired systemic involvement, although no contributory history was cited. Davila's8 case was felt to be a direct result of m y d c infection with no preexisting anomaly. Cox's6 and Wolarsky's7 patients appear to have acquired their lesion entirely iatrogenically. 
It is felt that the new case herein reported represents primary lung parenchymal Hodgkin's disease, with extension of the mass into the mediastinum. Parenchymal lung involvement in Hodgkin's disease is not uncommon and has been reported to occur in 15 to 60 percent of patients.I7-*l However, only 19 cases of primary pulmonary Hodgkin's disease have been reported.22 Systemic-to-pulmonary fistulae have not been reported with other malignant lesions of the chest. To our knowledge, pulmonary Hodgkin's disease has not been studied arteriographically, and these lesions are not ordinarily particularly vascular on histologic study. Arteriography of other organs involved with Hodgkin's disease, such as the spleenZ3 and kidney,2' has not shown predominant vascularity or arteriovenous shunting. Therefore, the presence of a systemic blood supply to an inbapulmonary mass of Hodgkin's disease is puzzling. Whether the mass growing from the lung against the chest wall and mediastinum "parasitized" a systemic blood supply, or a pre-existing arterial abnormality somehow induced the tumor formation is moot. 
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